An antisense oligodeoxynucleotide approach to investigate the function of the nuclear-encoded subunits of human cytochrome c oxidase.
On treatment of human liver Hep G2 cells with thiamphenicol, intramitochondrial levels of cytochrome c oxidase (COX) nuclear gene products were shown to decrease in tandem with the mitochondrially-encoded subunits except, however, for subunit IV which proved to be remarkably stable. This nonspecific decrease in subunit level was utilized to assess the function of subunit VIIa-L. Thiamphenicol-pretreated cells were bathed in anti-VIIa-L oligonucleotides and the recovery rate of COX activity compared to control oligomer-untreated cells or cells with a similar concentration of a randomized oligomer. No difference in recovery rate was noted for the first two days post oligomer addition, after which a sharp decrease in recovery was noted for the anti-VIIa-L treated cells only. We conclude: (i) subunit IV is stable in the absence of other COX components, (ii) subunit VIIa-L is required for maintaining normal levels of COX activity, (iii) an antisense oligodeoxynucleotide approach for assessing the function of COX nuclear gene products is made feasible by first reducing levels of the complex and then assaying its recovery rate in the presence of transcript-specific antisense oligonucleotides.